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Influence of ambient humidity on the stability of
negative bias illumination for amorphous indium gallium

zinc oxide thin film transistors
FENG Guo-feng, ZHANG Wen, DONG Cheng-yuan”

(Department of Electronic Engineering » Shanghai Jiao Tong University »
Shanghai 200240, China)

Abstract: In order to explore the influence of environmental humidity on the stability of the negative
bias illumination (NBIS) of amorphous indium gallium zinc oxide thin film transistors (a-IGZO
TFT), the paper employed an unsealed chamber to carry on TFT’s negative bias tress test under the
illumination of lights of different wavelengths and different relative humidity. First, the basic
structure of a-IGZO TFT and the I-V test system used in the experiment were introduced. Next, we
tested the transfer characteristic curve of a-IGZO TFT under the illumination of light of different
wavelengths and the transfer characteristic curve of different relative humidity under the illumination

of the light of the same wavelength. The experimental results showed that the transfer characteristic
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curve of a-IGZO TFT shifted negatively as the voltage bias time increased. With the decrease of the
wavelength of light, the device threshold voltage had a more significant negative drift. As the relative
humidity increases, the NBIS instability of a-IGZO TFT gradually decreased but its electrical charac-
teristics have seriously deteriorated. Environmental humidity has a significant impact on the stability
of a-1GZO TFT’s NBIS. When the relative humidity was 50% and the light wavelength was 400 nm,
the threshold voltage shift of a-IGZO TFT reached 15 V while the negative voltage has stressed for
1 500 s, which showed the best performance under negative bias illumination stress.

Key words: amorphous InGaZnQO; thin film transistors; negative bias illumination stress stability;

humidity; oxygen vacancy
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